Characterization of the Porphyromonas gingivalis FtsZ containing a novel GTPase activity.
The FtsZ protein is a GTPase that is essential for cell division. We have cloned, sequenced, and expressed the FtsZ (PgFtsZ) gene from the Porphyromonas gingivalis, an oral, anaerobic, rod-shaped bacterium implicated in progressive periodontal disease. The PgFtsZ gene consisted of 1374 bp and coded for an acidic protein with a calculated molecular mass of 50,253 Da. The deduced amino acid sequence exhibited a significant homology with E. coli FtsZ (54% identical residues). Like other prokaryotic FtsZs, PgFtsZ possessed the clear motifs for GTP binding (GGGTGTG) and hydrolysis (NLDFADV). When PgFtsZ was overexpressed in E. coli, cell division was inhibited. Recombinant PgFtsZ was purified to homogeneity and characterized. The purified PgFtsZ exhibited GTPase activity even in the absence of Mg2+, and completely retained its activity with EDTA. Furthermore, Na+ and K+ ions inhibited its GTPase activity in a dose-dependent manner. These results suggest that PgFtsZ contains an atypical GTPase activity that has not been previously described.